The interactive effect of different Cu ++ concentrations (5 mM, 10 mM, 20 mM and 25 mM) and treatments with biofertilizers Azospirillum brasilense on growth, metabolites, minerals and osmotic pressure of wheat plants was investigated. Shoots and roots of wheat plant were differentially response to Cu ++ treatments, while shoot organ response positively to this treatment, root response negatively. The positive effect of Cu ++ in shoot organ was concomitant with the increase in the production of fresh, dry matter, length and water content and this related with the accumulation of soluble sugar, soluble protein and mineral as a result of increasing osmotic pressure. On the other side, the negative effect of Cu ++ on root organ was concomitant with the decrease in production of fresh, dry matter, length and water content that related with the reduction in the accumulation of soluble sugar and mineral with the insignificant change in osmotic pressure. Azospirillum brasilense inoculation increased the accumulation of soluble sugar and soluble protein which reflected an increase in the production of fresh, dry matter and water content with increasing values of osmotic pressure of the tested plants under Cu ++ treatment. Finally, wheat plants response differentially to Cu ++ treatment according to its organ and Azospirillum brasilense treatment improved wheat plant efficiency to tolerate the effect of Cu ++ stress.
doplasmic reticulum (ER), mitochondrial inner membrane, stroma chloroplast, apoplast and lumen thylakoid [1] . Cu + was contributed in many biochemical and physiological activities because it is able to exit in multiple oxidation states in vivo; cupper can exit as Cu ++ and Cu + ; the cation Cu ++ is bound with nitrogen in histidine side chains, whereas Cu + prefers the interaction with the sculpture in cystein or methionine. Cu ++ was considered as the structural element in metall proteins, which involved in chloroplasts electron transport and mitochondria and in oxidative stress response. Cu + has the ability to bind small molecules such as O 2 as ligands, thus, Cu acts as the cofactor of a large number of oxidase [2] .
Soil Cu ++ defficiency or in excess amount can cause the undesirable effect in plant growth and survival by adversely affecting physiological activities in plants which later effect on agriculture and human healthy. Thus, for healthy growth of plant and survival, Cu ++ must be absorbed from soil, transported, distributed in different plant cells regulated carefully. Soil fertility is lowered periodically related to soil erosions, the diminished of nutrients, and increasing of toxic ions, water logging and undistributed nutrient compounds. Recently, using biofertilizers has a promising component of nutrient supply in agriculture. Biofertilizers useful for crops are Azospirillum, Azotobacter, P-solubilizing bacteria, blue green algae and mycorrhizae [3] [4] . Azospirillums species are among facultative endophytic diazotrophic group which found on the surface and interior of roots [5] . Azospirillum has been reported as plant growth promotion in field and nursery plants, resulting in significant effects in plants [6] .
Romero et al. (2003) and Sangeeth et al. (2008) [7] [8] were studied Azospirillum spp inoculation effects of indigenous selectively isolated from various black pepper in enhancing growth as total dry weight and increasing nutrient uptake as nitrogen, phosphorus and potassium in treated plants.
Thus, this work was carried out to study the more important features concerning Cu ++ stimulant or toxicity and try to increase wheat plant tolerance by Azospirillum inoculation treatments on growth, metabolic constituents and osmotic pressure of wheat plants grown for 21 days.
Materials and Methods

Experimental Sites and Cupper Treatments
Grain of cv. Giza 168 was obtained from Beni Suief, Seds Center, Egypt, Agricultural pharmacies in bags, already a factory prepared for research. Wheat plant was considered as one of the most important crop plants in Egypt because of its contribution as main nutrient foods for people. From investigation was carried out by Hamdia and Shaddad (2016) showed that the salt tolerance (0.0, 20 mM, 50 mM, 100 mM, 150 mM, 200 mM and 300 mM NaCl levels) of the four wheat cultivars, during vegetative growth and crop yield stages ranked as the following:
cv. Sakha 94 > Gimiza11 > cv. Gimiza 10 > cv. Giza 168. This means that cv. 
Cupper Treatments with Azospirillum Inoculation
Treatments of plants with different concentration began when seedlings transplanted in the plastic pot. The previous treatment group was repeated for Azospirillum brailense inoculation, inoculum was prepared by El-Komy (1992) [10] at bacteriology laboratory in Minia University, Faculty of Science, Botany and Microbiology Department.
Laboratory Analysis for Metabolities
A week after the plants was used for analysis after 21-days. Dry matter was determined after drying plants in an aerated oven at 70˚C to constant mass. Soluble sugar was determined by the anthrone-sulfuric acids method [11] . 
Statistical Analysis
The experimental data were subjected to the one way analysis of variances (ANOVA test) using the SPSS version 11.0 to quantify and evaluate the source of variation and the means were separated by the least significant differences, L.S.D. at P level of 0.05% [15] . 
Results
The date in Table 1 root; the high values were produced at 5 mM for both organs (Table 2 ). This activation was more observed at low and moderate level of Cu ++ treatment. Soluble sugar was significantly increased at 5 mM Cu ++ concentration in shoot, after that, it become more or less unchanged compared with control plant (Table 3) . While, Cu ++ treatment significantly decreased this content in root (Figure 3(a) , Figure 3(b) ). It is worthy to note that the high value in K + accumulation in shoot was detected at 5 mM and 10 mM Cu ++ concentration. Ca ++ content was significantly increased at 5 mM Cu ++ concentration in shoot while at 10 mM Cu ++ produced the same value of control, above that a reduction was recorded (Figure 4 (a), Figure 4(b) ). In root (Table 1 ). This activation was more prominent at low Cu ++ concentrations (5 mM and 10 mM). The percent of increase in fresh and dry matter of shoot at 5 mM Cu ++ was 151.9% and 75% for shoot and 25.5% for root fresh matter respectively. The percent of increase at 25 mM was 50% and 45% in fresh and dry matter of shoot, while in root no significant effect was observed. Azospirillum application stimulates the length in shoot and root of wheat plant as compared with both untreated plant and the corresponding Cu ++ concentration (Table 2) . Also, water content of shoot and root was progressively increased with increasing Cu ++ concentration. This increase was reaching 2-folds especially at lower and moderate (5 mM and 10 mM) Cu ++ treatment and in shoot than in root organ ( 
Discussion
The present work was conducting the biphasic role of different Cu Azospirillum spp. has ability to produce plant hormones, polyamines and amino acids in culture media [26] . Among these hormones, indoles, mainly indole-3-acetic acid IAA [27] , and gibberellins (GA3) of several kinds [28] may play a significant role. Nitrogen fixation was considered as a major mechanism by which Azospirillum enhanced plant growth [28] [29] . Also, a possible strategy for improvement plant is a lowering of metal toxicity in contaminated soils which inhibited plant growth. Although, the bacterium tolerate only moderate concentrations of metals and many toxic compounds [30] . 
